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respects as much as possible alike, were taken; one was killed hungry, 
i.e., twenty-four hours after feeding, the other in full digestion some 
5—6 hours after a plenteous meal. The gastric mucous membrane 
showed the usual difference to the unaided eye and to microscopical 
examination ; equal-sized pieces were removed from as near as possible 
a corresponding position of the fundus of each animal. They were 
tested by Mr. Lea for ferment, the resting more granular piece was 
found to possess a not inconsiderably greater amount of ferment than 
the active less granular piece. We may recall that Gfrutzner found 
the amount of ferment to diminish during digestion. 

There is one other fact which leads us to connect the chief-cell gra¬ 
nules with the ferment; in protracted hunger the chief-cell granules, 
instead of increasing diminish, as we have mentioned above, occurs in 
the newt; according to Gfrutzner, in protracted hunger, the ferment- 
content of the gastric mucous membrane diminishes. 

To return to the consideration of the meaning of the finely gra¬ 
nular chief-cells of the greater curvature. These differ but little, 
histologically, from the pyloric gland cells. Both form pepsin. Such 
close similarity in form and function justify us in considering them to 
be fundamentally the same kind of cell. How, then, do they stand 
related to the coarsely granular chief-cells P The distinguishing features 
of the latter are their coarsely granular appearance and their ]arge 
ferment-content; in an extreme digestive stage these features become 
much less conspicuous. We are led, then, to think that the coarsely 
granular chief-cells are but a more highly developed form of the cells 
found in the other parts of the stomach as the finely granular chief- 
cells and pyloric gland cells. 

The greater curvature of the rabbit probably corresponds to the 
intermediary portion of the stomachs of dog, cat, and rat. 

It will be. noticed that in the main we advocate Heidenhain’s views, 
objecting, however, to the statement that the chief-cells and the pyloric 
gland cells are identical , since their normal appearance is so strikingly 
different. 

The investigations, of which the foregoing is a brief account, were 
carried on in the Physiological Laboratory, Cambridge. 


III. “ Report on Phyto-Palseontological Investigations of the 
Fossil Flora of Sheppey.” By Dr. Constantin Baron 
Ettingshausen, Professor in the University of Graz, 
Austria. Communicated by Professor Huxley, Sec. R.S. 
Received November 3, 1879. 

One of the most important, if not the most important, locality for 
the Eocene Flora of Great Britain, and perhaps of the tertiary forma- 
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tion generally, is the London Clay of the Isle of Sheppey, in which are 
found great numbers of plant remains belonging to many different 
kinds of fossil fruits and seeds. After an examination of the rich 
collection in the British Museum, I feel now sure that we possess, in 
the fruits and seeds of Sheppey, the key to a more precise determina¬ 
tion of many of the genera and species of fossil plants which in other 
localities are known only by their leaves. 

The literature of the Sheppey fruits is not very extensive ; a detailed 
account of all the works relating to it is published in Mr. Gardner’s 
“Introduction to our Monograph on the British Eocene Flora.” 
Palasontographical Society, 1879, p. 11. The only work on this 
subject with scientific determinations, and which need here be referred 
to, was published in the year 1840 by James Scott Bowerbank, and is 
entitled “ A History of the Fossil Fruits and Seeds of the London 
Clay.” He enumerates twelve genera, which are divided by him into 
nine families. The genera are as follows : Hipadites, High tea, Petro- 
philoides, Cupressinites, Cupanoides, Tricarpellites, Wetherellia, Cucu- 
mites, Faboidea, Leguminosites, Mimosites, Xulinosprionites. Of these 
only one (Nipadites), belongs to the Monocotyledons and one (Cupres¬ 
sinites) to the Gymnospernue, while the rest are Dicotyledons. 

I am now able materially to advance the knowledge of this Flora. 
Since my investigations in the course of the winter 1878-9, at the 
British Museum, I have ascertained that the Fossil Flora of Sheppey 
contains, including those above mentioned, at least 72 genera and 
200 species, which may be distributed into 41 families. Of these 
genera one belongs to the Thallophvta, 7 to the Gymnospermge, 18 to 
Monocotyledons, 43 to the Dicotyledons, and 3 are indeterminable. 

The existence of this Flora and generally of the Eocene Flora of 
Great Britain required, we believe, at least, a sub-tropical climate. This 
is indicated by many of the ferns and palms, and by the Musacege, 
Pandange, Cinchonacege, Loganiacese, Sapotaceas, Ebenacege, Buttneria- 
cege, Sapindaceae, &c. 

Some only of the fossil fruits and seeds of Sheppey can be placed 
in living genera, but with regard to the rest, forming a considerable 
part of these, it was impossible, notwithstanding a careful comparison. 
I therefore assume that some of the fruits and seeds belong to genera 
which no longer exist in the present Flora of the world. In several of 
these extinct genera, however, I recognise their affinity with living 
genera, or at least determine the family to which they belong. I have 
expressed this in the name of the genus. But with many even that 
was impossible, and these I have placed in the meantime under the 
provisional name Carpolithes. It is an important fact that the 
number of such extinct forms is relatively much larger than it is in 
any of the already known Miocene Floras. I have also discovered 
fruits, but chiefly leaves belonging to many of the genera of the 
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Sheppey Flora in the Fossil Floras of Bournemouth and Alum Bay in 
the collections of the British Museum, and that of Mr. John Starkie 
Gardner, indicating that in age these are not far removed. It is well 
known that the Sheppey Flora preceded the other two. The genera 
which, I feel sure, are common to Sheppey and Bournemouth are : 
Spheeria, Sequoia, Cyperites, Smilax, Sabal, Iriartea, Aronium, 
Quercus, Juglans, Liquidambar, Proteoides, Laurus, Nvssa, Oinchoni- 
dium, Apocynophyllum, Sapotacites, Diospyros, Magnolia, Acer, 
Sapindus, Cupania, Eugenia, Eucalyptus, Metrosideros, Bauhinia. 

I believe that even some species of these genera are the same 
in both Floras. It is surely probable that the fruits and seeds of 
Sheppey were related to the leaves found at Bournemouth and Alum 
Bay ; and it would be, therefore, undesirable always to propose separate 
specific names for the related fossils found in these different localities. 

Among the plant-fossils of Bournemouth and Alum Bay I also 
found many leaves which I could not class with existing genera. 
There is probability that these partially correspond with the extinct 
fruit- and seed-genera of Sheppey. 

Before I enumerate the genera and species of the Fossil Flora of 
Sheppey, I have to remark as follows:— 

Amongst the Sheppey fossils are now and then found fragments of 
the basis of the leaf of a palm, probably of Sabal major. On such a 
fragment I found the apothecia of a Spheeria. Of the Gymnospermse 
of Sheppey there were found fruits and seeds of the Sequoia Bower- 
bankii, also fragments of twigs. The seeds of the Cupressinese and 
Abietineae had lost their wing-like expansions, which shows that the 
fruits and seeds of Sheppey were carried some distance in water, con¬ 
sequently their delicate membranous wings w 7 ere injured and broken 
off by rubbing. There are therefore no perfect winged fruits and 
seeds to be found. In fact, even the firmer wings of the Acer-fruit 
have been entirely lost, and it is impossible to determine the species 
of the Acer-nucules, which remain. 

The appearance of the Salisburia seeds is interesting. They are 
very remarkable for their sharp, prominent edge. The easily- 
determinable leaves of this genus have not as yet been found in the 
Eocene Flora of'Great Britain. 

The Agave is indicated by a valve of fruit; Smilax, of which leaves 
are not unfrequently found at Bournemouth, is indicated by a berry. 
Of Musa, of which only leaves had as yet been found, there are 
seeds. Of Amomum, two kinds of fruit have been found. These 
have hitherto been mistaken for smaller fruits of the Nipadites. Of 
particular interest are the many species of palms. The fruits and 
seeds of some, for instance, Sabal major, Trinax Bowerbankii, Elseis 
eocenica, Iriartea striata, Livistona eocenica, have been found. Of the 
Sabal and Iriartea the leaves are found at Bournemouth. The Elseis 
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eocenica, the most common palm of the Sheppey Flora, is nearly 
allied to the E. melanococca, and the Livistona eocenica to the L. 
chinensis. 

I do not yet know whether the Aroidea seed, which I have placed in 
Aroninm, might he united with the Aroidea leaf of Bournemouth. 
On the other hand, I think it is very likely that some of the kinds of 
oak fruits correspond with some of the kinds of oak leaves, which are 
to he met with at Bournemouth. Two of the Bournemouth species are 
also found in the Miocene Flora, and one of these, Quercus Lonchifcis, 
also in other Eocene Floras. 

A small nut shows all the characters of the Corylus, which is found 
in the Miocene Flora. The absence of the Fagus is very remarkable, 
as two kinds of leaves, which can only belong to this genus, have been 
found in Bournemouth. Fagus is frequently found in the Miocene 
and Post-Tertiary formations, and also in the Cretaceous formation, 
and I believe, therefore, that it may still be found in Sheppey. 

The Liquid ambar-fruit of Sheppey may belong to the same species 
as the inflorescence of Liquidambar, which I found amongst the fossils 
of Bournemouth. The Laurus-berry, which I have found amongst 
the Sheppey fruits, is placed by me in Laurus Lalages, the leaves of 
which have been not only found in Bournemouth, but also in the 
Austrian Eocene (Sotzka, Hiring), where they occur associated with 
berries. 

The occurrence of a species of ISTyssa, I think, may be also accepted 
for the Bournemouth strata. Of the Proteaceae, besides Petrophiloides, 
a seed belonging to the Proteae occurs, perhaps corresponding with 
the leaf which I have seen among the fossils of Alum Bay. In Bourne¬ 
mouth and Alum Bay were found the seeds of some other Proteaceae 
which are not in Sheppey, as they have delicate wings. Some of the 
cones referred by Bowerbank to Petrophiloides belong to Sequoia. 

The Gamopetalae are represented by many genera, of which almost all 
appear also in the Miocene Flora. The fruit of Cinchonidium of Sheppey 
and the leaves of a species of Cinchonidium from Bournemouth may 
belong together. I accept the same for the Apooynophyllum fruit of 
Sheppey and the corresponding leaf of Bournemouth. This last 
accords in all its characters with A. Reussi, which also appears in the 
fossil Flora of Sagor. But I have not found up to the present time, in 
the Eocene Flora of Great Britain, any leaf belonging to the charac¬ 
teristic genus Strychnos, the seeds of which are met with at Sheppey. 

Of the Sapotacese there are two species of seeds, which perhaps cor¬ 
respond with two species of Sapotacem leaves of the Bournemouth 
Flora. One of these extends throughout in the Tertiary Flora ; the 
other, on the contrary, seems to be peculiar to the Eocene Flora. 
Also peculiar to this Flora are two species of Diospyros, which are 
common both to Sheppey and Bournemouth. 
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The species of Symplocos is common to Sheppey and Sagor. In 
these two localities the pntamen of this species were found. In cor¬ 
responding abundance are represented the Dialypetalse. They are 
specially characteristic of the Eocene Flora in general, and of the 
Sheppey Flora in particular. To the first belong Magnolia eocenica, 
Eugenia eocenica, Sapindus eocenicus, Metrosideros microcarpa, and 
Bauhinia primigenia, whose leaves or fruits are to be found associated 
together in Bournemouth. To the last belong the genera Menisperm- 
acites, Victoria, Thlaspidium, Corchorites, Theobroma, Lawsonia; 
the species Illicium Apollinis, Nelumbiutn microcarpum, Cucumites 
Sheppyensis, Cotoneaster Sheppyensis, Prunus prisca and Druidum, 
Amygdalus eocenica, and Sporadum, Podogonium Sheppyense, &c. 
Belonging also to other Eocene Floras and to the Miocene Flora we 
have here only the Dialypetalous plants, Nelumbium Buchii, and Euca¬ 
lyptus oceanica. 

Amongst the fruits and seeds of Sheppey we find also some species 
of herbaceous or tender plants whose leaves would not be preserved 
in the Tertiary strata. To these belong the seeds of Solanites elegans, 
Menispermites abutoides, Cucumites Sheppyensis, the fruits of Thlaspi¬ 
dium ovatum, and of the Corchorites species. 

In conclusion I desire to express my thanks to the Royal Society 
for the important assistance it has rendered me by the grants 
from its funds by which I have been enabled to prosecute my investi¬ 
gations in England; and for personal assistance in this work I desire 
to record my indebtedness to Sir Joseph Hooker, Dr. Henry Wood¬ 
ward, Dr. William Carruthers, and Mr. John Starkie Gardner. 

The descriptions and illustrations of the species, here enumerated, 
will appear in the Monograph now in course of publication by the 
Palason to graphical Society. 


Genera and Species of the Fossil Fruits and Seeds of Sheppey. 

Thallophyta. 

Sphseria Flabellarise. JEtt. and Gard. 

G-YMXOSPEEMjE. 

Cupressinece. 

Callitris curta. Boiverb. sp. Solenostrobus semiplotus. Bowerb. sp. 

(Syn. Cupressinites. c. Bowerb) (Syn. Cupressinites. s. Bowerb) 

Callitris comptoni. Bowerb. sp. Ilybotliya crassa. Bowerb . sp. 

(Syn. Cupressinites. c. Bowerb.) (Syn. Cupressinites. c. Bowerb.) 

Solenostrobus subangulatus. Bowerb. sp. Cupressinites globosus. Bowerb. 

(Syn. Cupressinites. s. Bowerb.) „ elongatus. „ 

Solenostrobus corrugatus. Boiverb. sp. ,, recurvatus „ 

(Syn. Cupressinites. c. Bowerb.) „ subfusiformis. ,, 

Solenostrobus suicatus. Bowerb. sp. 

(Syn. Cupressinites. s. Bowerb.) 
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Abietinece. 


Sequoia Bowerbankii. Hit. and Gard . (Syn. Petrophiloides cellularis. Bow, 

(Syn. Petropliiloides Richardsoni. „ „ ellipticus. „ ) 

Bowerb. Pinus Sheppyensis. Bit. and Gard. 

„ Petrophiloides cylindricus. 

Bowerb!) 

Taxinece. 


Salisburia eocenica. J Ett. and Gard. 


Monocotyledoees. 

Cyperacece. 

Cyperites eocenicus. Ett. and Gard. 
Liliacece. 

Agave eocenica. JEtt. and Gard. 
Smilacece. 

Smilax pristina. JEtt. and Gard. 
Najadece. 

Caulinites Sheppyensis. Ett. and Gard. 
Musacece. 

Musa eocenica. Ett. and Gard. 


Zingiber acece. 

Amomum Sheppyense. Ett. and Gard. Amomum stenocarpum. Ett. and Gard. 


JPandanece. 


Nipa Rurtini. Brongn. sp. 

(Syn. hTipadites umbonatus. Bowerb. 
„ crassus. „ 

„ cordiformis. 

„ pruniformis. ,, 

„ acutus. „ 

„ clavatus. „ 

•j, giganteus. „ ) 

jNipa elHptiea. Bowerb. sp. 

(Syn. Hipadites. e. Bowerb!) 


Nipa lanceolata. Bowerb. sp. 

(Syn. Nipadites. I. Boioerb .) 

Nipa Parkinsonis. Brongn. sp. 

(Syn. Nipadites P. Bowerb. 

„ turgidus. Boiverb. 
Mpa semiteres. Bowerb. sp. 

(Syn. ISTipadites. s. Bowerb. 

„ pyramidalis. Bowerb.) 


Palmce. 


Oenoearpus Sheppyensis. Ett. and Gard. 
Areca prisca. Ett. and Gard. 

„ recentior. Ett. and Gard. 
Iriartea striata. Ett. and Go.rd. 

„ punctata. Ett. and Gard. 
Livistona eocenica. Ett. and Gard. 
Sabal major. Ting. 

j, Dryadum. Ett. and Gard. 

,, Oreadum. Ett. and Gard. 


Sabal Diana). Ett. and Gard. 
Chamserops borealis. Ett. and Gard. 
Trinax Bowerbankii. Ett. and Gard. 
var. a. globosa. 
var. /3. elliptica. 

Bactris prisca. Ett. and Gard. 
Asterocaryum Europseum. Ett. and Gard . 
Elaeis eocenica. Ett. and Gard. 

Aroidece. 

Ett. and Gard. 

2 E 


Aroilium eocenicum. 


YOL. XXIX. 
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Dicotyledones. 

Apetal/e. 

CupvMferce. 

Quercus Loncliitis. Ung. Quercus eocenica. EG. and Gard. 

55 drymeja. Ung. Corylus primigenia. EM. and Gard. 

Jnglandece. 

Juglans eocenica. Eli. and Gard. 

Euphorliacece. 

Euphorbiopliyllum eocenicum. EU. and Gard. 

Balsamijlace. 

Liquidambar eocenicum. EU. and Gard. 

Proteacece. 

Petrophiloides imbricatus. JBowerh. Petrophiloides oviformis. Bowerb. 

„ conoideus. „ Proteoides bisulcatus. EG. and Gard. 

Laurinece. 

Lauras Lalages. Ung. 

Nyctaginece. 

ISTyssa eocenica. EU. and Gard. 

G-AAIOPETALiE. 

Cinchonacece. 

Cinchonidium priscum. EU. and Gard . 

Loganiacece. 

Strychnos XJrani. EG. and Gard. 

Apocynacece. 

Apocynopbyllum Slieppyense. EU. and, Gard. 

Solanacece. 

Solanites elegans. EU. and Gard. 

Sapoiacece. 

Sapotacitcs Mimusops. EU. Sapotacites chrysophylloides. EG. and 

Gard. 

Ehenacece. 

Diospyros eocenica. EU. and Gard. Liospyros Pleadum. EU. and Gard. 

Symploceca. 

Symplocos radobojana. Ung. 

Di alypetalye . 

Menisp ermacece. 

Menispermacites abutoides. EG. 

Magnoliacem. 

Magnolia eocenica. EG. and Gard. Illicium Apollinis. EG. and Gard. 
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Crucifer ce. 

Thlaspidium ovatum. Ett. and Gard. 

Nymphaeacece. 

Nelumbium Bucliii. Ett. Victoria Slieppyensis. Ett. and Gard . 

,, microcarp am. JEtt. and „ jNajadum. JEtt. and Gard . 

Gard. 

Cucurbit acece. 

Cucumites Slieppyensis. JEtt. and Gard. 

JButtneriacece. 

Theobroma Nimrodis. Ett. and Gard. Theobroma Zoroastri. Ett. and Gard. 

Malvacece. 

High tea elliptica. Boioerb. Higbtea oviformis. Bowerb. 

(Syn. Hightea attenuata. JBoioerb. ., turbinata. „ 

,, fnsiformis. „ ) „ orbicularis. „ 

Higbtea elegans. Bowerb. ,, minima. „ 

„ inflata. „ ,, turgida. „ 

Tiliacece. 

Apeibopsis variabilis. Bowerb. sp. Corcliorites quadricostatus. Ett. and Gard. 
(Syn. Cucumites. v. Bowerb.) ,, quinquecostatus. Ett. and 

Gard. 

Acerinece. 

Acer sp. adhuc indeterminata. 

Sapindacece. 

Sapiiidus eocenicus. Ett. and Gard. Cupania corrugata. Boioerb. sp. 

Cupania lobata. Bowerb. sp. (Syn. Cupanoides. c. Boioerb.) 

(Syn. Cupanoides. 1. Boioerb .) Cupania grandis. Bowerb. sp. 

Cupania subangulata. Bowerb. sp. (Syn. Cupanoides. g. Boioerb.) 

(Syn. Cupanoides. s. Boioerb.) Cupania infiata. Boioerb. sp. 

Cupania tumida. Boioerb. sp. (Syn. Cupanoides. i. Boioerb.) 

(Syn. Cupanoides. t. Boioerb.) Cupania pygmsea. Boioerb. sp. 

Cupania depressa. Bowerb. sp. (Syn. Cupanoides. p. Boioerb.) 

(Syn. Cupanoides. d. Bowerb.) 

Myrtaceee. 

Eugenia eocenica. Ett. and Gard. Metrosideros microcarpa. Ett. and Gard. 

Eucalyptus oceanica. ling. 

Lythrariece. 

Lawsonia Europaea. Ett. and Gard. 

JPomacece. 

Cotoneastcr Slieppyensis. Ett. and Gard. 

Amygdalem, 

Prunus prisca. Ett. and Gard. Amygdalus eocenica. Ett. and Gard . 

„ Druidum. JEtt. and Gard. „ Sporadum. „ 5J 
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Pavilion a cere. 

Podogonium Sbeppyense. Bit. and Gard. Faboidca doliformis. Botverb. 


Bauhinia primigenia. , 

Faboidea longiuscula. Bo 

3J crassa. 

„ crassicutis. 

,, planidorsa. 

„ symmetrica. 

„ plana. 

„ marginata. 

„ semicurvilinearis, 
„ larga. 

„ complanata. 

„ subdisca. 

„ oblonga. 

,3 ovata. 

„ ventricosa. 

,3 Tobusta. 

„ pinguis. 

,3 subrobusta. 

,3 planimeta. 

„ quadrapes. 

,, bifalcis. 

„ tenuis. 

,, sub tenuis. 


,, acuta. ,, 

„ angustissima. Bit. and Gard. 

Leguminosites subovatus. Boioerb . 

,3 crassus. „ 

3 , elegans. ,, 

3 , rotunda bus. ,, 

3 , longissimus. „ 

„ gracilis. „ 

„ enormis. ,, 

,3 dimidiatus. „ 

,, lent ifor mis. „ 

„ planus. ,, 

„ lobatus. ,, 

,, inconstans. ,, 

3 , reniformis. „ 

„ curtus. ,, 

33 sub quadrangular is. ,, 

,3 requilateralis. „ 

„ trapeziformis. „ 

,, cordatus. ,, 

Xulinosprionites latus. ,, 

„ zingiberiformis. ,, 

Mimosites Brorvnianus. „ 


Plants inoebtsi.sedis. 

Wetberellia variabilis. Bowerb . Carpolitbes retie ulatouuigosus. Bit. Sf Gar o 


T ricarpellite s communis. 

j? 


73 

affinis. 

33 

33 

„ patens. 

y> 


33 

Atlantidis. 

33 

9 7 

33 curtus. 

jj 


73 

nyssseformis. 

33 

33 

. 3 crassus. 

>> 


77 

Nap sear um. 

33 

37 

,, gracilis. 

„ 


3 3 

f olliculiformis. 

33 

„ 

4t aciculatus. 

>3 


7 3 

brevier ist at us. 

37 

33 

„ rugosus. 

, , 


„ 

eruciferinus. 

33 

3 3 

Carpolitb.es zizypboides. 

Bit 

$ Gar. 

3! 

franguloides. 

33 

33 

„ hydrophylloides. 

7? 

„ 

3> 

websterioides. 

33 

33 

,3 metrosideroidos. 

,3 

33 

3 3 

disciformis. 

33 

33 

collctioides. 

,, 

„ 

„ 

musseformis. 

37 

35 

3 3 Nimrod is. 

,, 

33 

,, 

punctat o- striatus. 

33 

3 5 

„ populoides. 

3 3 

„ 

3? 

sulcatus. 

33 

33 

,, bi sperm us. 

?3 

33 

,3 

costatus. 

33 

„ 

33 amygdaloides. 

39 

3, 

33 

caryotoidcs. 

„ 

33 

33 caryopsiformis. 

r> 

„ 

3 3 

bioceulatus. 

39 

35 

?? tenue-punctatus. 

y> 

33 

3? 

pluriocculatus. 

33 

73 

33 radiato-punctatus 

, 73 

33 

33 

lineatus. 

93 

35 

3 3 verrucosus. 

33 

33 

3 ? 

bre viangulatus. 

33 

33 

3 3 Morrisii. 

33 

>3 

„ 

circumscriptus. 

39 

33 

33 Zoroastri. 

3 3 

33 

33 

subalatus. 




bruceoides. 





